The incidence and structure of subcutaneous nodules in rheumatic fever and rheumatoid arthritis have been the subject of research for many years. In 1937 Collins published a paper on the subcutaneous nodule in rheumatoid arthritis, and in 1939 he reviewed in these Annals some of the work on the pathology of rheumatic fever and rheumatoid arthritis. He mentions the basic pattern of tissue change as coming under four heads-exudation, mesenchymal proliferation, connective tissue degeneration, and leucocytic infiltration. He remarks that this general pattern is an elementary one and cannot be regarded as specific, but that generally speaking it makes up a histological picture characteristic of rheumatism. To the connective tissue degeneration the name of " fibrinoid " degeneration has been given. This change is also part of the Arthus phenomenon, and is regarded as a basic type of tissue reaction in states of hypersensitivity. He also mentions the vascular lesions commonly found in rheumatic fever but only in the joints and subcutaneous nodules in arthritis.
It seems now to be generally agreed that the typical subcutaneous nodules of rheumatoid arthritis all have a similar structure. This structure consists generally of a central area of fibrinoid degeneration and necrosis, surrounded by a cellular band, the most noticeable feature of this surround being a palisade arrangement of fibroblasts. The case to be described in this article falls only partly into this category, and it should be mentioned that Parkes Weber published a somewhat similar case in Dr. Weber's case both developed simultaneously. His nodules were reddish, but in this case pale. There was only one marked difference in the site of the nodules, for in the case described in this article the face and ears were spared entirely. The olecranon bursae were markedly affected in both cases. The nodules were not symmetrically disposed. Slight fever and loss of weight were present in both cases. In the findings set out in the table the only abnormalities in both cases are complete absence of acid in the histamine test meal, and a slight eosinophilia. In Dr. Weber's case a high blood cholesterol was found on one occasion. In the case now described the blood sedimentation rate was consistently raised at various levels, but not in Dr. Weber's.
In addition to these two cases, Dr. George Graham has shown one somewhat similar. His patient died of a sarcoma.
Report by Dr. Lowenberg
The material examined consisted of four subcutaneous nodules from the forearm, olecranon bursa, and the tissues over the metacarpal-phalangeal joint. Histological examination showed that the most striking feature of all the nodules is a widespread necrosis (Fig. 7) . The necrotic areas in the haematoxylin-eosin preparations stain a dull red colour and may contain nuclear or cell debris, the ' In another nodule the cellular band differs markedly from that described above. It is composed of a zone of radially arranged fibroblasts (Fig. 10) which pass into the surrounding zone of connective tissue bundles. The zone immediately beyond the " cellular " band is less cellular, and consists largely of interlacing connective tissue bundles which show signs of degeneration-the most striking sign being the numerous enlarged empty spaces between the interlacing bundles. There are also numerous foam cells which are often more distinct than those immediately surrounding the necrotic area; giant and multinucleated cells are also present, but there are very many more connective tissue cells and numerous inflammatory cells. The inflammatory cells include round cells, plasma cells, mast cells, and sometimes numerous eosinophils. There are numerous dilated and well-filled arterioles and capillaries. The transition to the connective tissue which circumscribes the nodules is gradual; but, though there -is no capsule, the nodular formation is perfectly definite. In this outer zone the changes in the capillaries and smaller vessels are insignificant, but the larger vessels show more striking changes; their walls are considerably thickened and often contain foam cells, while the intima is swollen, sometimes to the point of occlusion. A perivascular cellular infiltration is often present. Well-developed foam cells can be seen occasionally in the lumen of certain vessels which may be situated some distance from the necrotic areas, or even, in some cases, from the nodules themselves.
All four nodules examined show the same general structure, but the nodule from the bursa olecrani shows the largest necrosis and the most marked degenerative changes in connective and elastic tissue.
Examination In the other nodule the cellular zone is composed of fibroblasts arranged in a palisade manner.
The vessels in the nodules and in the neighbourhood show endo-, meso-, and peri-arteritis. The necrotic -areas and the surrounding tissues show the presence of cholesterol, situated both intra-and extracellularly.
Differential Diagnosis
The histological findings must be considered ,diagnostically in connexion with the clinical and ,other laboratory findings. The whole picture most nearly resembles the necrobiotic nodules of rheumatoid arthritis type with lipoid infiltration, though the histological picture differs in detail from the cases described by Parkes Weber (1944) ; for example, the palisade arrangement of the fibroblasts round the central necrotic areas is not always seen, and foam cells and giant cells are present. The foam sells differ in detail from those described by Freudenthal as " pre-xanthoma cells "; but the general picture, combined with the clinical findings, make the diagnosis clear. Xanthoma tuberosum and necrobiosis lipoidica are excluded-the former by the deep subcutaneous nodule formation and the large necrotic areas with no sign of healing, and the latter by the deep position, the completely circumscribed necrosis and abundant intracellular cholesterol, and the numerous foam cells. Comment A case of rheumatoid arthritis is described. It is compared with one published by Parkes Weber, and mention is made of a third case, which was shown at the Royal Society of Medicine by Dr. George Graham. The only other reference in the literature is a paper by Layani which describes a condition possibly similar.
The points made by Dr. Lowenberg seem to show that the sections from this case differ in several important features from the necrobiotic nodules of rheumatoid arthritis described by Collins (1937) .
However, the basic histological reaction of focal necrosis, fibroblastic proliferation, round-celled infiltration, and vessel damage are all present; and the dissimilarity is largely that of altered cytology.
Collins does not describe foam cells, nor giant cells of the foreign-body type as in this case; neither is the palisade fibroblastic barrier so marked in these specimens as in his The pathological picture is more akin to that of the case described by Parkes Weber and Freudenthal (1936) and by Parkes Weber (1944) , under the title of " nodular nondiabetic cutaneous xanthomatosis with hypercholesterolaemia "; this case was also one of rheumatoid arthritis. Here certain cells were described as " pre-xanthoma cells," and it was suggested that with time they might develop into typical foam cells. This, however, was mere hypothesis, and it is possible that the cells were in the adult stage and that their appearance was due to some unusual lipoid that they contained.
Cells in the case discussed in the present paper showed vacuoles, cholesterol by the Schultze test, and apparently a more decisive staining with Sudan 3. The microscopic appearance is not dissimilar from the " pre-xanthoma " cells of Parkes Weber's case. Thus the possibility that the foam cells of this case represent the adult form of his " pre-xanthoma " cells cannot be ruled out. The question of the blood cholesterol level is of some interest, as it was low in this case and originally high in Parkes Weber's case. However, the deposition of cholesterol in the absence of a high blood cholesterol level is well known. Probably the best description of these apparently unique nodules would be " necrobiotic nodules of the rheumatoid arthritis type with lipoid deposition," as suggested by Dr. Lowenberg.
